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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an etching 
method which has high selectivity and high 
controllability of a dielectric material on a 
semiconductor wafer and which can simply and easily 
be incorporated in an existing etching process and to 
provide a device. 

SOLUTION: A wet etching container 61 stores wet 
etching solvent for etching a dielectric on a 
semiconductor substrate. The wet etching container 
61 has a tab 63 separated from a tank 64 by a wall 
65. The tab 63 is filled with wet etching solvent to the 
height of the wall 65. The tank 64 is filled with wet 
etching solvent to height lower than that of the wall 
65. A pump 66 is connected to the tank 64 and wet 
etching solvent is pumped into the tab 63 through a 
permeable film deaerator 69. A cause that wet 
etching solvent goes over the wall and flows out from 
the tank occurs by adding wet etching solvent to the 
tab. The permeable film deaerator 69 reduces the 
concentration of reaction factors in wet etching solvent. 
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©4) [&m<D&m *mfrm^ommftm**vr>#?*ijm&£?mm: 



(57) [IgjS] ^#^*/%±©BWfl*r»©i»jW?tt*JJ: 
>yxgrtcc*«cc. (Mice, 




(2) 

1 

££g (6 0) tfeot ix-yf-yfffl (5 2) £®#S 

•)*7hx-^>^SS(6 1) ; WIB^x ^ rx*?- 

>ygg (6i) cciusax^^>^sij (5 2 ) £{&f&ir 

^cW>7*(6 6) ; *$J:Cfma#>^ (6 6) CC 

te^-rsaawRaa (6 9) t$>ot, -tttfcj:^ 
tuta^ x-; fx ? (6i) ^lutax ? ^> y 

(52) ^SftSUCC, «rKi**>#ffl (5 

2) rt©*— #x«:j|-^-c«iftr*. <tc5©aa io 

m&Litm (69) ; »64KJtt$ti'Sc£«4Mk& a r«a 
Ho 

[i»#»2 ] ¥«ft9x't (7 1) ±©«WM**:c» 

ifciMC. V«g)gmmS (69) *M/tX » ?>fJW 
(52) *tt»r«J9MI : *«taTO«»S*ifcx » 9^ 

^iowrtccitE^aiftfx^ (7i) <o— 

ISPgf^or, ^nccif). mris*^*-?*^ (7 i) 

££#©£-<r£73i£. 20 

[ st*^ 3 3 miBsim £i&sr s ^k, mm (Dim 

m&ZW&zm J: 5 ccirie^ft^ (7 1) ±© 

«S (6 9 ) 4E'ti 5 ^>^J ( 5 2 ) *6Sffc 
(5 2) *S|«M3R3n-5, £C-5C©Pt; *J<fcCXBulH^ 
>m (5 2) rt(C. *^ (7 1) 

[W5t?^4 3 ipfflfi;*^ (71) _h©gfm#*x v 30 

m ( 5 2 ) *&*&-r ■sspg ; js—w* «fccf»n«**rr 

£flt ( 5 1 ) «r*«-rsapg : NIBM (51) ©SB— PJ 
icMfai ? *>i*jW (52) ^rBS-rSPi-c&o-C. mile 
xy^>^J (5 2) «mrlEJ® (5 1) *iijfiL&C»> 
£C5©ePio WIS® (5 1) ©l»iEJfl:HMfc#.X*llH 
•ra« : ituf2?g##*©iiuiex ^ ^> i^I ( 5 2 ) 

Wcx 5. ? > ^JrttCBijie^^^ x ^ (7 1 ) 40 
[0 0 0 1 ] 

* Fx ^>^cfI8-rSo 
[0 0 0 2] 



1 1 - 2 3 3 48 6 

2 

#I£LTfcJ:, ^y7r-KM{fcJBtx^^ ( BOE) 

So BCEte, U> F-^F^fWM/^;* (psc) ©J; 5 

&K«w»4*xy^>^-r4©(cffiffl3tirc^. psg 

^ft^^^*/c«SBB««-fe>1f«iS (microm 
achininq sensor structures) ^ff^^S^CC, -^Slft 

[0003] ■jx^xy ^xg«* msmscu, 
fc&ccx v f > wiesrssswfcttfes. x* 

flltttt'f y^ntVl/Til/^— ;!/ (isopropyl alcohol vap 
or) rtr|geiti:6nSo C><o:fr<£>flfcS (mtf* asm 

So — Mtc, ^^je^cfcc^S^^ * hx^>^i 
BiRttfci WMWfBter* S x ? > s c 

ttr^So 

[000 5] 

[000 6] WMW(C, g$L< at**??*/***, "5 x 
^ Hx^^>^ffiJ<D*«:#ffiC x>^^>^X^cDrHlCC 

JSJCEHT- (reactive agents) {Ctt 0 -¥>Tl». CT^. 

s^^s-rs^aw^chsjso, a*o<«ci«**a 

Ttc J: 0 M £ L < ft ^ BW t 0 f -5 * ^IiOlf -/ ^ ;u 

[0007] ^ *; 7 7 FBWt«X * ^> ^JtCfcC^T 



(3) 

3 

y - FKfbBf x tffflB, *»#-5*;>yp-b^K: 
*S. 7 r - FSKblgx ? *>y3fltt*>y =J>fcfc 

b* y y ^ >*x ? ^i/ftt^ — swb-> y =» > 

(silicon dioxide) £x y f-z, iOCC^STKUS* 

nfcr^r©^y3>a/c«#y^y-=i>4JSj£L, — 

Ht'>y3>4MT5, ^tc, boeB, $fb<7I5E£3 

n/c^{b^yn>*x^^>^-r^>o x^^>^sww io 

C^raa«. hx-^>^6Mf (XB 

[000 8] 4^^^x^N^P-feXCC^^pmi*x^ 

Wii/tB. tmm&mmim^mfc (cmos) f9>j* 

SMbiBW*WT*. ASWteB* hKfbWS* 

B, CNDS^^XCD^^&^/NWcm^ jfcj>3* 20 

SfflKjfcB* *©y-FMfb«*B. f©F7>i/ 

{1MB. *©Wb«36ifl{»-r-BaffiK:«£5 0-C,' **f* 
* ^CD*ffiG>^Fi&— 14 (aberration) 8fcB*ffi©# 
¥*S 5- ( roughness) ifi* h*>VX* OttfPWtttCK 

tfjffjffitt (long term reliability) ©HSOJSBCCtt 

[0 009] :/n**«r<D¥»ttB, 5&£rft¥*fift*ffi 30 

^y=i>«fbiUl*JflEfi3-tt*R«f. 

sr hx^*>y-r2/y=a>BtfbWl*(ft* , r*SI»** 

[ooio] **fl*ffi*6B*ftti*i»*'r*iBec, 

>b> *«(*^*^<DattHffl»*Bi{bL, -entc<fco 
aarxv*>ysnsR*#». ^-a«s*w^" 



«M¥ 1 1-233486 
4 

/cO, -)x ? hx^^>ys»Jrt<offiR?BBR*5d:a f *v r > 
hx* ^>^#JKicfcoTj&S3ft&o £i*<tb 
4±C»5Wb*#5. fuao/ci^D, 

[ooi i ] ^adftox^ewetissiiiw^-* 

$$8Mbl//cX^ ^^StlWftC^ 0.88nm<E> 
j»3©t:-^ilfJSffi (Zmax) *5 <£t>U078nm^2g{£^ 

±©K3©affc©«»<B*B* $/cflJ3<D^fb<D-iii¥ 

* (rms) ifcpftftis, ^aw*^*^^ ssmh^* 

^T-FWWi^f^ti^^yShat, i. 

58nmCDZma*te J: 0*0 .ISnmCDiS 3 <D^f b<DRMS£ & C 
£ttft& 0 ^f*^*^, 30C3»IH*<D/< v V y - F 
K{bJgx^^>^SPJ-CX^^>>/$tl4t, 2.81nm©Zm 
ax^rWU, 0.29nmtO«S©^fb©RMS*W-r4Ci«:3tc 
4 e *|£aift^*^*s % 900»m*O^v7r-FlMbl» 
X9*>^Hri7f>^3tl5i» 3.24nmCDZmax^:W 

0.41nm(DiffiSO^{b<Z)RM5^Wt-4C<J:CC^4o C 
(Dcfc^tC, x^^>^B#H<DitJPtCj:«3, RffiO^Tffl 

[0 0 12]^MCC, ^^7^™tix^>^] 
0*Kf <' tefeCCj***^, MM L ft Wfttfte 6 ft l^o 

n«ft6fti^ 0 -e-o^n-fe^B, HJSWc^or, 

h x * * > yjpjCCSffl LT fc J: l*. 

[0013] ^mRtCte{,*X&<%l*>tlX\,>Z>'*v7y 
-F»bBIX5r^>y (boe) B, «SBCc, m«*» 
ftSS© J: 5 ftSffi^ m&mitm<DJ: 5 ttR*(«t 

t, MWCC«fflSti*« ! H»ifcRBy>F-7 r F^r^ 
WttfyZ, -f* h ^y^SV >S!*S (tetramethylphosp 
hite) K-^K^X^^^ 0 ASW^CB, ^CDS 

SB, Wx.B, i#H<DB$Pfl<£>filL IfffirSttiM^a-r. 

HSfiWior, *©ntffl?stt*JB, #y**^rjb*u 

ls7)\s^-)\/y j: x;b (polyoxyalkylenealkyl phenyl) *C 
. Waco Chemicall^CDrO/ 601A (fSS) <7)*igtt 



I 



(4) 

5 

[0014] *©»«C«J>tt < t fe-SP^^, WAtf , 

*S6S*l (6: 1) ;<j7r- FBKMx* *>yjW0J: 
5 x * * > y»JOWtBII8««:as „ 

[ o o i 5 ] x v ^>40wcwmaitt. x ? ysu# 

x^^>^XS^^^c-r€>J: ; 5^iS$ii-ff^o 
[0016] x *©*W*9*^t*«-f* 

ITS. fWt, «a>B#|2 % BfjeB»»cfll±LTfcJ: 

*ft5c*jci-rfe, bw<diob\ x*^>y?n*« 

[0017] ^x^Fi-; ^JrtCDSSBWOWH 

x7^>^w^tico< ^n^iiir^^o x 30 

BSR*5<*:0^^/>©a«, x^^>ySR|0D«iS**5<fc^ 

UflV (shipment) fCiot^bt-So ftSfctfG. X? 

^^>ygS"C»JaiS<lS (plumbed) . 
[ 0 0 1 8 ] m 1 tt, ^tt£li^m^T«*K:<»B3 40 

-;^>y§Sl 0, #>:/l 1 *$<fctf:7* 1 2*6 
M$n^„ ^x sr hxsr^>i0W©iBK**W9"^*fc 

U> (polytetraff uoroethylene) ©± V«CX»y^>^ 

ffltc»or^aaft©«i4*6a«. ^x * fx**> 

y^l OlJn'-f ^ ^Jl/(Ol»5fe-rSfc«>CCl9»f-33h 

-So #cc, hx-^>^Sl 0(i, «J*^X 50 
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6 

[0019] ^x^hx^ ^> 1 0 tt, ^^14 

*>J:t>'£>^ (reservoir) 1 5 £ 3 x ^ r x y ? > ^ 
SSI Oit^tfSBl 3 dr>^ 1 5 

#>7*1 l^^tSFUY>16^ fl #>7'1 1 
«\ x-^>^Jl 8^7^;l/^l 2^/Mt^>^l 

5*6#>tf>yu >gASP#l 7T?*^1 4KKS*'i 
7^^1211 #>7"1 li^^H iOH^rfi 
£*U fmaot, 1 SfrfcHiRSft/cx** 

>^S»J*6f -^rco^'-f* ^ Ji/^tc<fc0l»* 

t&, i 5*6^^1 4*#gi-r&ei 3^ v 

x 9 Fx y f >^gg l 0 (WfSCDlS J: 0 ifiU B * 
£ft£o ^>^15(t Ml 3<DiS3 <£9 feMSS 

rx7?>^n 8-css/csn*. ^x^x^>^ 

SglOtt, x^>^Jl 8^^^ 1 4rtCCBS*a3gS 

*i£ a x 7 ?>yini 8*ssn?i*4ci«, 

^PJl 8*^>^ 1 5*6^^1 4^>f>y^n^ 
c £«:<): 9 > x«^>^Jl8ii, Si 3*jB*T8Kft 

r«i&3ti4€>a3n/cx^^>^j(z>a». *m4 
*e>^?>^ 1 5^x7f>^ji 8©^s±cci?3B-ra 

Sh, ^^*aS6^^x ^^>^SRJ*^^- 

x**>y8fll 8P^(crl§n^>o 
[0 0 2 0 ] mifclstctte*). mm&J:Zf/£tcte*V 

FM{bHlx ?r ^ > J: ^ ^ x v hx^> d^Jrt 
«:«??-rs. K3R«*/c flB«*fcx**>y»j*Bi 
^CitcJ:o-c4>, x^^>^JrttcS£f5cL/f#^. CO 
CiB. ^ < O x 7 F x ^ > ^WU^Wlft 

[0 0 2 1 3 H2I4, o<D#SS[Cce!or, «5 

x^ Fx7f>^§S2 0W0fl^6n4^/c2 1CD 

©x^^->y©xfitcKap*^Attir»ciccaE*3nyfc 




(5) 

7 

3Ht f>y§S3 0 CD/1 t) tCffiS-^W 

*5<fcV*-fe-/>"C*4. cn^cD^Rgtt^'xts, x?* 
S*^±©ffi©W**4J^l,fcl>. 

[0 02 2] 04^ *»WCCO/c3&5o/c, x^>^ 10 
^JCDJIftm (deqasifyinq) CDtefeCD^X^A 4 0 %«BS 

x». £ Jtai¥«f*««K^u * 

©JBJB (bulk form) "C, 8fjg^n€> P ^VfHKfll^^ 

x ? r x? i/nmicy * v b mziNx.. 

fe^x-^ hx**>yffl*3l*»*K«-r*C4r* 

^>^*4 2#> ?SjHJHffiiSi?g (osmetic membrane daqas 
ifier) 4 3 ? ^^M^>^>^hX^ 

*fc«X23l*#. >< * ^ r - FMffcJgx ? *Zs>m\fr 
MS4 3«, ^ffitt//^<:*WK*it/X3»Aa»4 4 

*»a-r4fca&©*^a»asi»4 5 

Iftmg4 3«. xy^>^S9*5WBX53fc«)K:#>^ , 4 
2*C«^T4«fla*A»#4 6 4. Itt»3*ifcJ- 
^J*^';l/^K r ;am{44 1 */c«:^:* ^x^>^§ 

s«:RriKi*was^4 7 4**tri. -eov^^-A 

tt. ttff«c*5t»r. S2JgB»«S4 3?:^rU-C^Vl/^B? 
»IMft4 l*6x**>^W*«H3ti\ X7^l 
rtcc«»^j«tt4j«il>3**. so 



KfS¥1 1 - 2 3 3 4 8 6 
[0 0 2 4] E9 5 », «2HMftSS# 4<D<£ 5 tcmitt 

ft 5 2 5 3 4— «©«^8HW 4 C 4 te^pjffgr 
?Sj§^5 ltefitttt$g£P5 4tt. 5 
l*^Lrii«U#4C4*^L/rii4 0 R^WCC. * 
&5 2*5<t^5 3<3DWgra, »jgj§5 1 ©S*Io 

5 1 tC»o"Ci**l£>?K{*5 2*5<fcO f #*5 3 

^ft&£j:9. »ff#^*dtf*#5 2*}(Ktr*. 

[0025] «a0UBasj3at«©iS3s»cc»< . # 
ftjgx^>m (in^sjssgT-) iin 

Klftix^>y»5 2rt-C, ^fX5 3<Dct5ttfflR 
*«fflT4C4CCj:^, S^^n^> 0 aSJR5 Hi. 

7WDx^t/>lt *n63WMtr7r- FlMUBx ? 

J: 5 ^' 977- FKfblBx ^ ^> d^S^ 

Vy- FBfMx 9 ^>y»J5 2 5itlSM5 1 1 ffl'J 
^C^)4o m«CD^5 3«»2!JK5 lCD»2WJtC*4. 
MR/*vf>©aMett, ?SSM5 1©»2«I«:*jW*J: 

■tf. /<^7r-FKftBlX9^>^ffJ5 2*jBc-r*. 

Pl^cc, sjRa/x 5 3 cd?5^«. r«3^5 l com 1 WJ^c 

*5»*J:5fe»2«lCC*yc»r?(fl». ccd<J:^Cc, S3R^/ 

< . fr-im.mjj* 5 3 o«js*s«t K)m>mmms i 

iHW5 1 C»<%*»<OSBR#^5 3 

4 msec, m&ms io»r2iBcc*jW4BBR/*y> 



(6) 

9 

[0 0 2 6 ] rtvVr- Fm<tm*v : ?>#ffl<DJ:5 
&?Si§JitIftSygte:, Hoechst Celanese Corporation^ cfc 

or, »2snn^ 0 san«. ^vyr-rmtm 

*»6^S5o *S2i®IK*gttx*;a; h^n-iBMMBIi io 

5 (extra-flow membrane contactor) t IsXJBStStl 
Xl>2> 0 Hoechst Celanese OorporationCCcfc otl%? 

ft cfc * >$£»<D cfc ^ ftto^ir * £ . 
£/t#OSIS6 0£>ar#>£ o HD#MS^«, 
iSn/cC £S6 0it -JxvFi7f>^gg6 20 

6 7*?J:c>*a2JSIttSlS6 9«:^tfo ^x^i^> 
^ftr>*^7 l**«r4'5*^iW886 2«:fiatT 

x^^>y»j5 2*«»ai»*6«fli"j"Sfc»«:, 
©^fcte<fc^^ijfe^«, S2, 3cc-en-en^snr 

*)x«yhx^>^g§6 Ht ^^6 34dcfcL>' 30 

^6 4^6^StT^o x^>yffl5 2ii, i£6 5CD]g 
^t^^6 3JCi/c?n5 B x^f>^5 2« t * 

[00 2 8] #>7*6 6^ £>^6 42»£#:/6 3 * 
TX^>^]^>f>^^ fl d07'6 6[t 

x**>^#J5 2<D*ffiCC*$jeU 40 
^64rt^^tlffl^o 7^J^67^ £>^64*J 
<fctf#>:/6 6CC*S^U ^nCCJ:0, x**>#ffl5 

2rtKfffi-*-^^-7^^ ^fcais-rSc ssbubsis 

6 9&, #>^6 6tecfctf«6 3K:fg<&U -tttKJ: 
0, x^^>y»J5 2*>6SJ£H J F*IK*-r*. ^SJ® 
ltta« 6 9 ^RStt^*SWffii3fc*tc//^a»A» 
#7 44tfcfct>^tSf4^^^<fc^x sr^>yjffl5 2^6^ 
^n/c^X*gf«t-^/cAC0^^«tiiSfta7 5£?tr 
jS30UB5l86 9«. X7^>y»J5 2tf»»* 

6 6^&^-r4jRtt3SAW#7 6. fccfctf 50 
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10 

&fc«t>©»»aia«8»7 7*wr4. s&» nBKtflf 

■teyxDJz^&tf;*^ x > y^J 5 2 £&J£H^ 
£|&<fc&CC, S3tJBIK»g6 9C0^a»Aa»^^ 

«6 9©#*»*wc*fr&u -et-utcfc^r, x^>^ 

^5 2^<DSjSH^^i^*T^>o mm*, stfa-r*^ 

rgt4^42iSST4C4CCcfc-pr, S /c«*^CDfi£tSt 
*/M/rtS*il/rx^^>^»J«:gfe^-rSJ:^CC x x 
^^>^ffJ5 2^6M3R%|»*^4CJ:tcj:- 3 'r, 

^^6 3p^rgt^$n/cx^^>^j 

5 2 W<DKJSB^®i*K#Si«f*x ^>^7*D^ 

[0 02 9 ] ¥m#±<Dmm&**v*l>'#-?2>tc&><D 
-) x -;Fx^>^gg6 108tttt, £>^6 4#>6 
£:/6 3^CD^x * hxy^>^SH5 2£^tf 0 #:/6 

3fc<fc#^*6 4*8Wfc'3\ *fc«sasi/c-rBgcc, 

jjfe^ s n/c x ? =r > 5 2 * «j&-r -5 c t «c cfc o r , 

€>^r, x^>^W5 2l«ffl«RaS6 9 4^r 
[0 03 0 ] ^x^W62^ ^jW*«5*^7 IO 

^< «tfe-^^^$n/cx ^^>^jrt^tfc25b^ 
*©±ccfi[a-^w6tisss«»ii*x5r^>y-rs 

cfc^CC, ^^6 3rtOCffiB-3W6>fta. x^^>^I 
x^^>^»J5 2rttc«gffTS^-^-/ ^;l/*5<fcl^ 

wtciisn^o R*«Eji3&sx^^>ysnw4iaK. 
ip*p> x^^>yafi«, ?jfei*sn4x^^>ys«oaD 

e i ^■tztfisy'd 6oiea«, ^6^c 

3B*BiaS6 9tt, BffC^x^xy^ySS^ 

fc^Cte^X , S^^^'^V^^ (nitrogen bubbling) 
CDcfc^tC, ffiOSejfeSJBCC+^CCjiSra (outperform) T 



11 

[0031] zjMbf y a>«, 9*. 
Jix^>^gfflitx^>y$n^/c^ 31 io 

ftiKlCUfc^. IHIB^6 9*«fflUfc?*? h 

y * > ^ 3 nr c t ^ x > vb j: uwffifr* vvt-y 

>#3ttiM»tt— K^>V3>«. l,16nmOZmax4c5i:0' 
0.07UtnCDRMSiS3<D^b^a'iS3n/Co tt#WCC, 

>j > ?*<&m L/»t*3 n/c^- 977- KK^bisx ? 30 

^ > y»r9oo»iBi * >y?n/c«ttrnt-> y n 

1.90nm<DZmax:teJ:C>*0.19n^ 
«3n/c 0 ?5SM5tt»SO^tcj:0, *t^-Hlft 

[0 0 3 2] Ctl*T«l^alW*S«J:<OB«»Ji*x ? 
[■BOttlttrllHH] 

[01 ] fifi*©** ? H-^>^SSOB. 

[03 ] *¥&RKMr>ft. x y ^>y»J«B±CC^J§tt 



1 1-2 3 3 48 6 

12 

araKKas* wr svxrA^i /eft e*§0 o 

[05] 04CDtS3glSI^H©Wjf / P^^U/c0 e 
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